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(54) Gaming device identification method and apparatus 

(57) An electronic memory which cannot be modi- 
fied or eiased. such as one-time programmak)le or add- 
only (OTP/AO) memory is used for storing direct or indi- 
rect indicatms ol characteristics of a gaming terminal 
r its componems. Preferably, a plurality of gaming ter- 
minal boards includes memory that has one or more 
roMvs of OTP/ AO menrK>ry for storing information such as 
memory or board serial numbers, manufacture date, 
processor speed or type, soft\«are or hardware version 
numbers, and the like. Such information is preferably 
used in connection with assuring the appropriateness of 
modifications or configurations of the gaming terminal, 
such as downloading software or other software modifi- 
cation and/or changes to hardware configuration. 
OTP/AO information can be used in connection wnth 
verifying identrty or characteristics of software or hard- 
ware, e.g. for wan-artty purposes. The non-erasal>le and 
non-modifiable nature of the information provides 
assurance that software downloads or otiier modifica- 
tions will not be inappropriate because of inadvertent or 
intentional misidentif ication of a component. 
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Description 

FIELD OF THE INVENTION 

5 [0001 ] The present invention relates an identification method and apparatus for use in identifying cx)mponents of a 
gaming device such as a slot machine, card game machine, keno machine and the like. and. in particular, identification 
for machine components using a non-erasable electronic memory or memory portion such as a memory with write- 
once or add-only characteristics. 

10 BACKGROUND INFORMATION 

[0002] Many cun^ent gaming machines are configured with electronic conrponents. comnnoniy mounted on one or 
more printed circuit boards (PCBs). Many such electronic components use programming or other information stored in 
memories, in at least one typical configuration, a gaming terminal or gaming machine will include a controller board, a 

15 communications board or module, and one or more so-called peripheral boards such as a display controller board, a 
currency acceptor board, a coin handler board, and the like. Typically one or more of the boards, such as, e.g.. the game 
controll r board, a processor (microprocessor) or other computer unit which often operates based on programming or 
other information (software or firmware) stored in a memory such as one or more electronically erasat>le programmable 
read-only memories (EEPROMS). Such software or firmware may be programmed or stored in the memory locations 

20 during the manufacturing or assembly of the gaming device. Additionally, software or firmware may be provided to 
replac or supplement the software or firmware in a gaming device which is in operation (in the field), e.g. to update the 
machine configuration (such as adding new features, new games and the like, and/or to correct programming errors). 
In either case, the new firmware or software is transferred or "downloaded** from a source (which may be, e.g.. a com- 
puter such as a workstation, persona) computer, laptop computer, and the like) to the "target" memory in a particular 

25 gaming terminal or machine. 

[0003] Although downloading from one computer to another is, in general, a process that is currently known, down- 
loading software or firmware to conrponents of gaming devices presents particular problems not readily addressed by 
conventional downloading techniques and apparatus. 

[0004] One feature applicable to gaming device downloading is the stringent regulatory oversight and control exer- 

30 cised by gaming regulatory authorities in many jurisdictions. In many, and perhaps all. regulated gamirtg jurisdictions, 
downloading of software or firmware to a gaining terminal will not be permitted without some assurance that the new 
software or firmware will comply with local regulations. For example, a gaming regulatory authority in one jurisdiction 
may require assurance that downloading to, e.g., update bill acceptor software will result in a machine having bill accep- 
tor software appropriate (and approved) for that jurisdiction (and will not. e.g.. run the risk of inadvertently and/or irtten- 

35 tionally downloading bill acceptor software that was approved in a different jurisdiction, or not at all). 

[0005] It is also commonly found that gaming devices occur in a wide variety of configurations, such as enrploying 
numerous different types of processors, memories, game configurations, versions and types, peripheral hardware and 
software and the like. Additionally, owing to differences in manufacturing dates, maintenance history and the like, gam- 
ing devices are often encountered with a wide variety of different hardware and software components which may not be 

40 apparent (or may be discernaWe only with difficulty) from a visual inspection of the gaming device, its components or 
operation. For this reason, when it is desired to download software to a particular gaming terminal, it is typically neces- 
sary to select a particular software version for downloading, bearing in mind the types of software and hardware found 
on the particular gaming terminal, lest the newly-downloaded software is incompatible with the gaming terminal or 
results in operation which is not approved by a particular jurisdiction. Additionally, it is possible that the software or 

45 firmware which is to be downloaded is, in fact, already preset on a particular gaming terminal so that the download 
process represents a waste of time smd effort. 

[0006] In typical previous situations, in order to download software or firmware to a gaming terminal, characteristics 
of the gaming terminal and/or its components were determined manually, such as by visually inspecting the compo- 
nents and/or running tests of diagnostics on a conrponent in an attempt to determine characteristics such as the version 

50 or type of a particular board, the processor speed associated with a particular board, the version of software or hard- 
war components, and the like. Such manual determination of characteristics has. in the past, typically required a sig- 
nificant investment of time, especially when a relatively large number of gaming terminals are being programmed or re- 
programmed, and. to make matters worse, the time investment is typically made by relatively highly-trained personnel 
who have the background and experience required to analyze tiie hardware/software components that are present. 

55 Such investment of time by relatively highly-trained personnel represents a significant expense involved in downloading 
information which, owing at least partly to tiie regulatory environment found for gaming devices, was previously believed 
to be largely unavokJaWe. Furthermore, it has been found that even relatively highly-trained personnel have a undesir- 
ably high en-or rate when attenrpting to determine characteristics heeded for a download, which may lead to inoperabil- 
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ity or irrproper operation of a gaming device, violation of gaming jurisdkrtion laws or rules and may require an additional 
investment of time to detect and/or correct such errors. 

[0007] In addition to a downloading context identrf ication of gaming device conponents or conponent characteris- 
tics may be useful in the context of ganfiing device maintenance, sennce or warranty fulfillment. For example, when 
determining whether a repair of a gaming terminal is covered by a warranty, it may be necessary to detennine when the 
gaming terminal was manufactured or when one of the components was manufactured or last repaired or revised. 
[0008] Another feature of many gaming devices which affects the manner In which revisions of software or firmware 
(or hardware) can or should be performed is the fact that gaming devices are often configured to dispense money so 
that there is a potential for modifications or downloads to be intentionally performed in an unauthorized fashion in such 
a manner as to create unauthorized or Imprc^er payouts. This is a potential which is typically not present in many other 
types of downloads from one compxiter to another. Accorcfingly. it is inrrportant. not only to gaming regulatory authorites 
but also casinos or other game operators, to achieve a level of confidence that, not only will Inadvertent (eg. cross-juris- 
dictiona!) downloads be avoided, but there are procedures in place to avokl or prevent int^onal or unauthorized down- 
loads. 

(0009] Accordingly, it would be advantageous to provide a method and apparatus for downloading by which the 
characteristics of a gaming terminal needed to avoid inadvertent or intentional improper downloads can be determined 
sti>stantially automatically, i.e. while reducing, or, preferably, eliminating the need for manual characteristic determina- 
tion, visual inspection of machines, their components or operation and the like. It vrauld be particularly advantageous 
to provide a download process which can obtain such gaming terminal or gaming terminal component characteristics 
entrety autonratically. i.e. using only computers or other machines and without the need for any human input or effort 
to accomplish such determination of characteristics. It would further be advantageous to provide such a system and 
method which would reduce or eliminate the potential for errors in. or unauthorized tampering with, the identification 
system. 

SUMMARY OF THE INVENTION 

[0010] The present invention includes providing gaming terminal or gaming terminal components with information 
usable tor characterizing gaming terminal components, which is electronically stored In a memory or portion of memory 
which is add-only menrory (AO) or one-time programmable (OTP) memory. By storing, in such memory, information 
which either uniquely identifies a component or identifies characteristics of a component, it Is possible to configure a 
download system which can automatically obtain the information needed to perform a download while achieving a level 
of security required to make such automatic download feasible in view of the requirements of gaming regulators and/or 
game operators. In one embodiment, a game controller card and a plurality of peripheral caids are each provided with 
certain memory locations which contain Information in a fashion that such information, as a practical matter, cannot be 
erased or changed. Such memory locations can be used to store, e.g.. a unique serial number or other unique identifier, 
hardware characteristic information such as processor type or speed, vendor identification, date of manufacture, and 
the like. In this way. before downloading information to a gaming terminal, it Is possible to automatically (substantially 
without human inten/ention or effort) verify that the download will be proper, such as to verify that the jurisdiction for 
which the gaming terminal is configured (or where the casino or other purchaser is located) is the same as the jurisdic- 
tion for which the new software has been approved, to verify that the dock speed and/or data transfer speed for which 
the new software is designed (or at which the download is to take place) is compatible with the clock speed of the gam- 
ing terminal or its component, that the software to be downloaded is known to be compattole with other software and/or 
hardware on the gaming terminal that will remain in place, and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Figs. 1 A and B are block diagrams depicting components of multi -terminal gaming or production systems, including 
components of a gaming terminal of a type which may be used in connection with the present invention; 
Figs, 2 A and B are block diagrams illustrating examples of memories which may be used in connection with an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Although the present invention can be used in connection with many types of gaming terminals, either as 
stand-alone devices or coupled in any of a number of different multi-terminal configurations, Fig. 1 A depicts one exam- 
ple of a gaming terminal 1 12a coupled, along with other gaming terminals 1 12. via one or more local controllers 114 
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a.b.c to a central computer 1 16. In the embodiment of Fig. 1 A. gaming terminal 1 12a (and, typically, all gaming tern^- 
nals in the group) includes a game controller boaid 122 which will typically include, annong other items, a microproces- 
sor and a memory such as an EEPROM Coring programming and/or other information for controlling operation of the 
controller board 122. Typically the hardware and software of the game controller board 122 will contain information or 
programming defining the type of game and nuking determinations of local win/loss outcome (as opposed to. e.g.. non- 
local, progressive win/loss outcomes) for the gaming terminal 1 12a. Because of the central role of the game controller 
boaixj 122 in determining game win/loss and. thus, in determining any monetary payout, it is particularly important to 
assure the presence of the correct software for the game controller board e.g. to avoid improper or inconrect payouts 
and to assure compliance with local regulatory authorities. 

[001 3] Although it is possible to combine numerous functions onto a given board, typically numerous boards will be 
provided in a gaming terminal for forming a plurality of functions. In the depicted embodiment, the game controller board 
communicates with a communications board 124 which provides information to and. receives information from a local 
controller 1 14a and/or central computer 1 16. for purposes such as monitoring use and performance, assuring compli- 
ance, performing accounting and similar functions, and facilitating implementation of progressive or other multi-terminal 
based games or prizes. In one embodiment, the communications board 124 includes one or more ports by which a lap- 
top 128 or other computer may be coupled to tine gaming terminal 1 12a for, among otiier purposes, downloading as 
described more fully below. 

[00141 In the embodiment of Fig. 1 A. a plurality of peripheral boards 128a-d communicate wrth the game controller 
board 122 and control various peripheral devices for performing various functions such as bill acceptor functions 132a. 
coin handling functions 134a. 132b. video functions 132c and audio output functions 132d. In many configurations, 
som or all of the peripheral and other boards 128a-d. 124 will contain memories, such as flash memory. EEPROMs or 
other devices for storing software or firmware controlling their functions (such as by containing software or firmware for 
running on microprocessors or other conrputing devices on such boards). In the strict regulatory environment for many 
gaming devices, it is typically necessary to provide assurance tiiat only approved and proper software is used in the 
peripheral and other boards, (in addition to tiiat provided on the game controller board). 

[001 5] In typical previous devices, tiie boards provided in a gaming terminal are secured from casual or unautiior- 
ized inspection or access such as by being housed in a normally-locked cabinet portion of the gaming ternrtinal. Thus, 
in pre/ious systems when it was desired (as described above) to (manually) verify tiie type or characteristics of boards 
on a gaming terminal (e.g. prior to a download or otiier updating purpose or for wan-anty or sen^ice purposes) it was 
typically necessary for a relatively highly trained worker to inactivate a gaming terminal, unlock the cabinet portion, and 
physically inspect (often involving removal of) one or more of ttie boards 122-128 of a gaming terminal 1 12a. Depending 
on the nature of the work to be performed, ttie skilled personnel may need to rely on experience and knowledge to rec- 
ognize and distinguish different boards based on their appearance and/or notations, markings or indicia provided on 
boards and/or perform tests or diagnostics on the lx>ard to obtain ttie necessary information regarding characteristics 
of ttie board and/or its identity or history. 

[0016] Fig IB depicts a system usable in subassen±»ly or final assembly downloading, e.g.. in a gaming terminal 
manufacturing environment. Fig. IB includes a plurality of computers such as workstation computers, network server 
computers, and/or PC-type computers coupled by network lines such as fiber optic lines 152 in a manner well-known 
to tiiose of skill in computer network technologies. 

[0017] At various stages in emptoying ttie system of Fig. 1 B. programming data or ottier information is stored in a 
number of different storage systems such as data bases (typically providing storage on hard drives or otiier well-known 
storage media). In the depicted embodiment, information, during program design process, is held in an engineenng 
database 154. And software and firmware engineers use and modify such information via computers 155. 158 having 
at least indirect access to engineering database 154. Preferably, programs or ottier data which are still in the develop- 
ment phase are restricted to ttie engineering database 154 and are not stored in ottier databases. At some point, engi- 
neering will release the program or ottier information to product assurance 162 which, after review, will submit ttie 
programming or data (e.g. via writing on a CD 164 to a gaming juriscBction for approval. After the program or data is 
approved by ttie gaming jurisdiction, the program is copied to a production download server 1 66 and. preferably, stored 
in a released database 168. Information about the approved program is provided to a customer order system 172 and 

- ottier systems such as engineering 1 74a and product assurance 1 74b. Although released programs may be provided 
in various forms such as on CD ROM 176 via a CD duplicator 176b, Fig. 1B also illustrates a system for downloading 
programming data or other information as part of a gaming terminal assembly or fabrication system. The programming 
or data may be loaded onto boards or oth^ subassemblies 1 78. e.g. via a translator/power assembly 182 and dow*mload 
terminal 1 84 or may be loaded into one or more gaming terminals 186a.b, e.g. via connection to a communication board 

> for downloading, in turn, to target peripheral devices or other subassemblies wittiin tiie gaming terminals 186a. 186b. 
e.g. via a download terminal 1 88. 

[0018] As witti downloading in the field, as depicted in Fig. 1 A. downloading on ttie fabrication or assembly line, as 
depicted in Rg. IB in ttie strict regulatory environment for many gaming devices, it is typically necessary to provide 
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assurance that only approved and proper software and data is used in the gaming te-minals. Induding peripheral and 
other boards (in addition to that provided on, e.g. . the game corrtroller board). DqDending on the nature of the download, 
it will be advantageous, in performing assembly line downloading, to recognize or distinguish different boards. e.g. to 
obtain information regarding characteristics of the Board and/or its iderrtity or hfetory. 

[0019] According to an embodiment of the invention, automation of the step of obtaining gaming termirel compo- 
nent characteristics is enabled or facilitated by including, on one or more of the gaming terminal boards or other com- 
ponents, an electronic menrory device, e.g., of tfie type depicted in block diagram fashion, in Figs. 2A or 2B. 
[0020] In the embodiment of Rg. 2A, a memory device such as an EEPROM 212 is provided with a plurality of 
memory locations 214 which are preferably of a type which may be programmed or written-to many times. The memory 
device 212 is also provided vwth at least some memory locations 216 (such as a one or more rows of memory) vifhich 
are configured such that they cannot be erased or changed after they have been written to or programmed. In the 
embodiment of Fig. 2A. the memory locations 216 are write-once or one time programmable (OTP) memory, meaning 
that after any of the program locations in the menrory region 216 have been written to or programmed, subsequently 
none of the memory locations in the memory region 216 can be changed or erased. One example of this type of mem- 
ory is that sokJ under Model No. M34R32 available from S.G.S. Thomson. This device provides 4096 bytes of EEPROM 
space 214 with an additonal 32-byte OTP row 216. 

[0021 ] Fig. 28 depicts a type of memory having a plurality of programmable memory locations 21 4 and a region of 
memory 218 (such as a row of memory) which is add-only (AO) memory. In add-only memory, it is possible to write to 
or program some of a plurality of memory locations 222a-222f, without writing to others. In the add-only row 218, after 
any memory location or group of locations 222 have been written to or programmed, those same memory locations can- 
not, thef eatter. be changed or erased. However, memory locations in the row 218 which have not been previously writ- 
ten to Of programmed can be. later, written to or programmed (once) even after a process of writing to or programming 
other memory locations in the same region or row 218. For example, in add^Dnly merrory, it is possible to program, e.g., 
a first memory location 222a at a first time such that the first mentory location 222a cannot thereafter be changed or 
erased after sa«j first time, but to still permit programming or writing to. e.g. a second (previously unprogrammed) mem- 
ory location 222b at a second time, after said first time, such that the second memay location 222b cannot be changed 
or erased after the second time. In this way. as long as there remain memory locations in the add-only region 2 1 8 which 
have not previously been programmed or written to, it is possible to add further information to the add-only region 218. 
However, although it is possible to add information to the region 218 (as long as unprogrammed space remains) it is 
never posstole to erase or change information once it has been virritten to the add-only region 218. One example of add- 
only memory is availat)le from Dallas Semiconductor 

[0022] According to an embodiment of the invention, OTP or add-only (OTP/AO) memory is provided in each gam- 
ing terminal, preferably on at least one board of each gaming terminal (such as the game controller board) and. typi- 
cally, on one or more peripheral boards 128a-128d or other boards or components. It is possible to provide for systems 
in which some gaming terminals 1 12a are provided with OTP/AO menrory w^ile others e.g. 1 12c are not (e.g. when, in 
the context of a networked casino system, some gaming terminals have been upgraded or replaced while others have 
not). 

[0023] There are three major procedures or steps in connection with using such OTP/AO memory in emlxjdiments 
of the presem invention: storing the desired information onto the OTP/AO memory, reading or retrieving the information 
stored in the OTP/AO region, and using such retrieved information, e.g. for secure downloading. These processes 
involve communicating information between the OTP/AO memory and an external (to the gaming terminal) device (typ- 
ically one or more computers 1 1 6, 1 28). Although it would be possible to configure a system in which a gaming terminal 
contains only a single OTP/AO memory device which stores information relative to a plurality of different hardware com- 
ponents (such as identifying two or more different boards 122a-128d) it is preferred to provide a separate OTP/AO 
device on each separate board. In this way, changes to hardware (or. in some configurations, software) can be recorded 
directly on the changed component so that when components are physically removed (such as "swapping in" a new 
board) and/or modified (such as by changing jumper connections on a board) information relating to the identity and/or 
configuration of that board, stored on the on-board OTP/AO memory, will travel with** the board. 
[0024] Although H would be possible to configure a gaming terminal so that two or more boards (such as each 
board having an OTP/AO memory) were provided with a port or other connection specific to that board, to facilitate 
reading the OTP/AO memory of that board, preferably, the gaming terminal is provided with one or more system ports 
126 or similar communication connections 127 through which it is possible to obtain or transmit information relating to 
any of a plurality of OTP/AO memories in the gaming terminal (e.g. via gaming terminal buses or other internal commu- 
nication links 1 30 a-0 . The ports 1 26. 1 27 may be provided on any of a number of gaming terminal components includ- 
ing the game controller boanj 1 22. but are preferably included in a separate communications board 124. 
[0025] The information stored on the OTP/AO memory may indicate characteristics of the board's (or other compo- 
nent's) hardware or software either directly or indirectly. The information may indicate characteristics directly by. e.g.. 
storing information in either coded or human readable {e.g. ASCII character form) which clentifies such characteristics 



10O1391A2 I > 



5 



EP 1 001 391 A2 



such as storing board or download dock speed, board processor type and the like. An example of information which 
indirectly indicates hardware or software characteristics of the board or component includes storage of an EEPROM 
serial number (which. e.g.. may be used as an index into an off-board database which stores characteristics con-e- 
sponding to such serial number). It is possible to store both direct and indirect indicators of characteristics on an 
OTP/AO memory. It is also possible to store information which has both indirect and direct uses. For example, storing 
a date of manufacture on an OTP/AO memory may be used as all or part of an index into a database to determine other 
lx)ard characteristics and/or may be used directly, where the date of manufacture is itself a relevant characteristic (such 
as for wan-anty or repair purposes). 

[0026] Information may be stored into OTP/AO memory in a nun^er of fashions. In one embodiment, some or all 
of the information stored in the OTP/AO memory is stored at the time of memory manufacture, by the memory fabrica- 
tor Exarrples of information that may be stored in this fashion include memory serial (or other preferably unique) num- 
bers and/or date of manufacture. Some or all information stored in an OTP/AO memory may be stored at the time of 
ixard manufacture (rather than memory manufacture) and/or may be stored at the time software Is initially downloaded 
or programmed into a gaming terminal (or components thereoO- Examples of information that might be stored in the 
tashion include kx>ard (rather than memory) serial number or version nun±»ers, clock speed, processor type, software 
indicators or version numbers, date of assembly (board assembly or gaming terminal assembly) and/or an indicator of 
(tf^i) gaming regulatory jurisdiction (e.g. to distinguish a board intended for a first country or state from that intended 
tor use in a second country or state). 

10027] Some or all of the information stored on OTP/AO memory may be stored at the time a gaming terminal is 
Gotd ta ch^aped to or received at a particular customer tocalion or gaming jurisdiction. Some or all information stored in 
th« AO memory may be stored when a gaming terminal conrponent is revised, repaired, updated, reconfigured or the 
tik« (induding both software and hardware revisions). Preferably, the information stored in OTP/AO memory includes 
information that can be used for en-or or data integrity checks such as cyclic redundancy check (CRC) information, one 
or ma parity bits or the like. In the case of write-only or one-time programmable memory, the error/data integrity check 
information is written when the memory is initially programmed. In the case of add-on memory, error checking or data 
irte^ information may be stored (in a previously unprogrammed AO memory location) each time additional informa- 
tion IS stored in the add-on memory. The provision of en"or checking or data integrity information is particularly useful or 
necessary in providing the capability of downloading to gaming terminals (e.g. in order to provide the desiratrfe or 
required confidence that inadvertent or intentional changes are not made to a gaming terminal in such a fashion as to 
result in ganting terminal operation which is out of compliance with local gaming regulations). For example, in the 
absence of an error or data integrity check, it might be possible that a memory read error would permit downloading of 
a program conf igired for a first jurisdiction, into a machine located in a second jurisdiction (e.g. because, tiie laptop 1 28 
or other source of download programming selected the "wrong" program or downloading based on inconrect informa- 
tion). It is believed that providing error or data integrity check informatfon in OTP/AO memory will assist in preventing, 
or at least reducing the likelihood of, this type of improper download. 

[0028] Table I provides one example of a set of information that n^y be stored in OTP/AO memory according to one 
embodiment of the invention. In one embodiment, data stored in the OTP row and/or in the ROM are stored in little 
endian format, in the example of Table I. items indicated having a potential use of "revision control" are. in at least one 
en*)Odiment. used during download operations. Preferably the EEPROM serial number is a number which is unique for 
each EEPROM (at least for a given vendor and purchaser). The communications ID. may be. e.g. used by tiie tjoard 
firmware for providing communication to a host computer The platform and target information may be used in connec- 
tion with. e.g.. host to terminal download communications. The vendor ID may be a code used for identifying the vendor 
of ttie EEPROM. The clock speed may be used in connection witii allowing ttie peripheral board firmware to communi- 
cate with a host computer. Preferably the CRC is used by the board firmware to validate the OTP data before its use. 
[0029] In addition to the data defined in tiie OTP row. according to one emtxxiiment, the first 20 bytes as of the 
EEPROM normal memory space will be used for storing, e.g.. printed circuit board serial number infonnation of the 
peripheral board, e.g., stored in ASCII format. Preferably, two bytes of CRC information is also provided. To protect this 
information from coruption. preferably the first sixty-four bytes of the EEPROM space is configured as read only mem- 
ory (ROM). 



Table I 



OTP Row Memory Allocation 


Starting Address 
(hexa- decimal) 


Bytes 


Format 


Descripti n 


P tential Uses 


0x00 


4 


Binary 


EEPROM serial number 


Revision Control 
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Table I (continued) 



OTP Row Memory Allocation 


Starting Address 
(hexa- decinral) 


Bytes 


Format 


Deschpti n 


Potential Uses 


0x04 


1 


Binary 


Communications ID 


Used at Powerup for Intra-Game Com- 
munications 


0x05 


7 


ASCII 


Date of manufacture 


Warranty/Service/Revision Control 


UXUw 




Binary 


riatform and target 


Intended Use 


OxOE 


8 


ASCII 


Vendor ID 


Warranty/QC/Service 


0x16 


1 


Binary 


Clock Speed 


Used at Powerup for Intra-Game Com- 
munication 


0x17 


1 


Binary 


Processor Type 


Used at Powerup for Intra-Game Com- 
munication 


0x18 


6 




Reserved for future use 




0x1 E 


2 


Binary 


2-byte CCITT CRC 


En-or/Data Integrity Check 



[0030] Although ft is contemplated that the gaming terminal component characteristic information stored or indi- 
cated in the OTP/AO memory will be particularly useful in connection with download of information, (as described more 
fully below). It is also believed that the information may be useful in other contexts. Examples of other uses for OTP/AO 

2s information according to embodiments of the present invention, include providing the akwiity of gaming regulators to ver- 
ify (e.g. on a random basis or for specific regulatory purposes) that a gaming terminal is configured properly for a par- 
ticular jurisdiction, allowing personnel responsible for maintaining, repairing or updating gaming terminals to verify that 
a particular gaming terminal includes particular components, uploading Information regarding gaming terminal compo- 
nents e.g. as part of a trouble report, inventory or tracking procedure, verifying characteristics, such as manufacture or 

30 sale date, of a gaming terminal or components thereof in connection with making decisions on warranty coverage, and 
the like. 

[0031] Regardless of the purpose for reading information stored on an OTP/AO memory in a gaming terminal, the 
reading procedure will, at least in one enijodiment, include sending a read command e,g, from a laptop 128 or central 
computer 1 16 via a port 126.127 to a communications board 124. (with the command typically either specifying that all 

35 OTP/AO memories should be read or specifying which board or OTP/AO board memory should be queried) and send- 
ing a read command (e.g. over a control line or a portion of communication bus 130) which contains or indicates read 
addresses for one or more OTP/AO memory portions. The commancte may be configured to retrieve selected 
(addressed) portions or fields of the OTP/AO memory or may be configured to return the entire OTP/AO contents (e.g. 
a OTP/AO "row" of memory). In one embodiment, it is preferred to always return the entire contents of OTP/AO memory 

AO (particularly in the case of add-on memory) e.g. to help ensure that there has been no intentional or inadvertent storage 
of Incon-ect or misleading information In OTP/AO memory. For exanple, If a new (previously unprogrammed) field of an 
add-on memory has been programmed to reflect a new jurisdiction (I.e. a jurisdiction different from the original gaming 
regulatory jurisdiction programmed in the AO memory) reading the entire row would alert the download software that 
there has been a change in jurisdiction (and, if desired, prompt a check of the database to verify that this change in 

45 jurisdiction was correct and/or authorized), whereas reading only the newest or most recent fields of AO memory couW 
result in downloading an unauthorized program (e.g. a program authorized only for a different jurisdiction). Thus, In a 
procedure where only the most recently programmed fields are read, there might be no indicator that the jurisdiction 
information may have been tampered with or inadvertently nrodlf ied. 

[0032] Hardware or software characterizing information read from the OTP/AO memory can be used in a number 
so of fashions. In one emlxxliment. the information is used in downloading software to a gaming terminal (or components 
thereof). Procedures for downloading can be similar to those described e.g.. in U.S. patent application number 

_ attorney file no. 3735-923 titled "Method for downloading data to gaming devices" filed on the 

even date herewith, and/or Serial No. (attorney file number 3735-905-CON). filed June 1 , 1998 

which is a continuation of Serial No. 08/600.31 1 (attorney file number 27224-90500) for "Peripheral Device Download 
55 Method and Apparatus" filed February 12, 1996, all incorporated herein by reference. 

[0033] The present invention can be used in connection with a process that involves loading information, received 
from an external device (such as a central computer) by a computing device (such as the microprocessor on ttie con- 
troller board) to a target which may be a gaming terminal component, including one or more peripheral devices. In this 
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way it is unnecessary to have separate ports on each board for direct access to the peripheral devices (or other gaming 
terminal components) or related memories, thus making the process of updating the programming for peripheral 
devices or other gaming terminal components less time-intensive and less labor-intensive. In one embodiment, an 
updated or modified program is received in the gaming terminal from an external device (such as a hand-held or port- 
able device or a central computer coupled via a communications link) and is downloaded or passed-through from the 
controller board to one or more coupled peripheral devices. Preferably, the programming information is downloaded in 
such a way as to reduce or minimize the amount of down time or inconvenience to players. In one embodiment, when 
the new program is downloaded from a central computer to each gaming terminal, the method avoids disabling all gam- 
ing terminals at the same time, such as by waiting until the gaming terminal is idle for a predetermined period before 
downloading or by cycling through various gaming terminals or groups of gaming terminals so that a relatively small 
number of the gaming terminals are disabled (for reprogramming) at any one time. When reprogramming of two or more 
peripherals attached to a ^ven gaming terminal is desired, in one embodiment the new programming information for 
each device to be reprogrammed is downloaded to the gaming terminal and tiie gaming terminal begins downloading 
the information to the attached peripherals preferably only after all information has been downloaded to the terminal. In 
this way. only a single session of downloading to tiie gaming terminal is needed in order to provide eventual updating 
of two or more coupled peripherals or other components. In situations in which security is a concern, such as systems 
in which money handling occurs (e.o.. gaming terminals, tottery tenminals, and the like), it may be useful for tiie infor- 
mation to t>e enaypted when it is transfen^ed to the computing device and is decrypted preferably in the gaming termi- 
nal. In one efrtxxJiment the invention includes providing at least a first memory in a gaming terminal as a 
programmable memory; transmitting first information from an external source to tiie gaming device; transmitting tiie first 
information for receipt by said peripheral device: storing the first information in the first memory: and using the first infor- 
mation during operation of the peripheral device. Preferably such a method includes identification of the gaming termi- 
nal hardware or software, preferably using one or more memory devices which have identifying and/or characterfetic- 
indicating information stored in non-erasable, non-modifiable memory, such as OTP/AO memory. 
[0034] DowrUoading can be performed locally (e.g. by connection of a laptop 1 28 or other computer to the commu- 
nications board 124 of a gaming terminal 1 12a or remotely from a local controller 1 14a or central computer 1 18. Pref- 
erably the downtoading includes verifying tiie propriety of the software to be dowvntoaded and/or verifying or adjusting 
download procedures (data transfer rate, error detection/conrectlon procedures and the like) so tiiat tiie download will 
result in a gaming terminal that is appropriately configured and operates as desired. Preferably, it is the source compu- 
ter 128. 1 16 which performs such verifying, it is noted, however, that while such source-l>ased checking will assist in 
eliminating or reducing the occun-ence of. e.g. inadvertentiy inappropriate downloads, it might be possible to configure 
a laptop 128 to purposely download incorrect or inappropriate software. Accordingly, it would also be possible to con- 
figure the destination (the gaming terminal) in such a way that it will actively block or prevent downloading of software 
unless the software to t>e downloaded is identified by the destination (gaming terminal) as appropriate (based, at least 
in part, on information stored in OTP/AO memory). In this way if an attempt was made to download a version of gaming 
software which, e g., did not include a properly encrypted password for autiienticating tiiat the proposed download soft- 
ware has been approved by the appropriate gaming regulatory autiiorities, tiie gaming terminal 1 12a would, preferably. 
t>lock or prevent the downloading of such software. 

[0035] Another example of a use of information read from OTP/AO memory in a gaming ternrrinal is to verify war- 
ranty coverage for servicing or repair of a gaming terminal. For example, if a particular gaming terminal was covered by 
a one-year warranty, it would be possible to configure the system such tiiat a service person could determine the date 
of sale or delivery of a gaming terminal {or a component thereof), either directly or indirectiy. based on information read 
from OTP/AO memory As noted above, particulariy in tiie case of AO memory, it is useful to configure a system to 
always read the entire memory row. e.g. to avokJ a situation in which a new AO memory field is written witii an incorrect 
sale date indicator (either inadvertently or intentionally). 

[0036] Another situation in which information stored in OTP/AO memory may be used includes tiie manufacturing 
process and in particular the management of software downloading as part of a gaining terminal manufacturing proc- 
ess. An example of a use of component identification in connection with such management is described, e.g.. U.S. pat- 
ent application na (attorney file no. 3735-925) titled "Program Management for Downloadable 

Devices", filed on even date herewitii and incorporated herein by reference. Briefly, information stored in OTP/AO mem- 
ory can be used in a number of such management procedures including verifying that tiie hardware present in a partic- 
ular ^ming termir«l or component is compatible witii a particular download procedure (e.g. a download bit rate or en-or 
detection/correction procedure) and/or that the software is compatible with or appropriate for the hardware (or other 
software) present in the gaming terminal or component (e.g. the software is compatible with tiie particular microproc- 
essor present in tiie gaming terminal or component). Furthermore, information in OTP/AO memory may be used at the 
completion of tiie gaming terminal assembly (and/or intermediate assembly stages) to verify that the various compo- 
n^its of the gaming terminal are compatible with one another (e.g.. the gaming terminal does not have a bill acceptor 
appropriate for a first jurisdiction and a coin handler board appropriate for a second (different) jurisdiction) and/or tiie 
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components and sofhAare in the gaining temninal are configured as desired (e.g. are approved for the gaining jurisdic- 
tion for which the gaming terminal is being tujilt). includes the correct game software (e.g. does not download a poker 
game software when the terminal was intended to be a slot rrachine) and has the correct (typically most recent) version 
of software appropriate for the configuration of the gaming terminal. Additionally, information read from OTP/AO mem- 

£ ory may be used in the management procedures to store appropriate information in a database. As rK>ted above, in 
some configurations, a database is used to provide information about a gaming terminal, its configuration, componertts 
or history with such information being indexed, in the database, by information otjtained from OTP/AO memory (e.g. a 
memory serial number or similar identifier numlDer). Accordingly, as a gamir\g terminal is assembled, it is preferred, in 
at least this configuration, to read information from OTP/AO memory of the gaming terminal and its components, and 

10 store such information in a datat^ase. preferably in a fashion to achieve the desired datat>ase indexing or similar func- 
tion. 

[0037] tn tight of the at)ove description, a number of advantages of the present invention can be seen. The present 
invention provides a way to identify a gaming terrranal or its components in such a fashion as to sut>stantially guard 
agairtst inadvertent or int^ional alterations (e.g. so as to increase the likelihood that gaming regulatory authorities will 

15 approve certain manufacture, assenrdsly, repair and/or download procedures, particularly those which are at least par- 
tially automated and/or renrK>te) by providing automatically accessible identification or characteristic information as part 
of the physical stnjcture of the gaming terminal or compon^ (eg. as part of a memory mounted on a gaming terminal 
board). Preferably, the information travels with the gaming terminal or con^nent and thus is automatically present and 
correct regardless of any changes (such as replacement of one or more boards of a gaming terminal). Because the 

so information can be electi^onically programmed or stored (once only), the particular information which is provided or 
stored can be tailored to accommodate the corttemplated use of the information (e.g. different manufacturers and/or dif- 
ferent models or model lines of a given manufacturer n\ay involve storing different information and/or storage in different 
formats). Because the stored information is provided electronically (rather tiian. e.g., provided as information printed or 
written on a circurt tx>ard) the likelihood of inadvertent or intuitional modification of such information is lessened. 

25 [0038] A number of variations and modifications of the invention can also be used. In general, it is possible to use 
some aspects of the invention without using others. For example, it is possible to provide non-erasable and non-modi- 
fiat^e information in connection witii downloading software without providing information usat)le for or used with war- 
ranty verification. It is possible to store information in an encrypted or otherwise modified form. In one emtKxdiment. 
some or all of the information which is used (e.g. in connection with downloading warranty verification and the like) 

30 and/or output from the device is stored in other memory or memory portions, such as normal EE PROM memory 214. 
e.g. with OTP/ AO memory being used only for permitting access arxl/or verifying such memory (e.g. by providing an 
encryption key/decryption key, data integrity check information or the like). Although the non-erasable/nrKxiif iab!e mem- 
ory is disclosed as being a portion of. or coupled to, normal EEPROM memory, it may be provided as a separate com- 
ponent or may be coupled to other types of nriemory. Although examples are provided in which a single row of OTP/AO 

35 memory is prcvided. more or fewer OTP/AO menrory locations may be used. 

[0039] In one embodiment, the gaming terminal is configured such that if an attempt is made to download certain 
types of improper software, the gaming terminal will be placed in an inoperative mode and/or notification of the attempt 
will be output e.g. to a local conti^ller 114 or a centiral computer 1 1 6. Although, as noted, above, there are advantages 
to providing storage of characteristic-indicating information in electronic form, in one embodiment, information relating 

40 to Characteristics (e.g. serial number, manufacture date or the like) may be stored or presented in optical (e.g. machine 
readatjie. bar code, or human readable form) e.g. on one or more of tine gaming terminal boards. In tiiis case, it may be 
useful to include a step which involves comparing the optical characteristic indicator with electronically-stored charac- 
teristic indicators. 

[0040] The present invention, in various embodiments, includes components, methods, processes, systems and/or 
45 apparatus substantially as depicted and described herein, including various embodiments, subcombinations, and sub- 
sets thereof. The present invention, in various embodiments, includes providing devices arKi processes in the absence 
of items not depicted and/or described herein or in various embodiments hereof, including in the absence of such items 
as may have t>een used in previous devices or processes, e.g. for achieving ease and reducing cost of implementation. 
[0041] The foregoing discussion of the inverttion has been presented for purposes of illustration arxJ description. 
50 The foregoing is not intended to limit the invention to the form or forms disclosed herein. Although the description of the 
invention has included description of one or more embodiments and certain variations and modifications, other varia- 
tions and modifications are within the scope of tiie invention, e.g. as may be witiiin the skill arid knowledge of those in 
the art. after understanding the present disclosure. It is intended the appended claims be construed to include atterna- 
tive embodiments to the extent permitted. 

55 

Claims 

1. A method for downloading programming to a gaming terminal from a renrKrte site, wherein said progranriming can 
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appropriately be downloaded only to a gaming terminal with components having at least a first set of characteris- 
tics, the method comprising: 

providing a gaming terminal having at least a first circuit k)oard with a m^ory, at least a portion of which is 
5 non-erasable memory; 

storing in said non-erasable memory, at least first information irxiicative of characteristics of said first circuit 
board; 

transmitting said first information from said gaming terminal to said remote site; 

downloading said information only tf said characteristics of said first circuit board match said first set of char- 
to acteristics. 

2. A method, as claimed in daim 1, wherein said non-erasable memory is one-time programmatsle memory. 

3. A method as claimed in claim 2 wherein said step of transmitting comprises transmitting all programmed portions 
75 of said one-time programmak>le memory. 

4. A method, as claimed in daim 1 . wherein said information indicative of characteristics of said first circuit board 
includes information selected from the group consisting of 

20 memory serial number 

an Identification number 
date of manufacture 
platform 
target 

25 vendor identification 

tx>ard clock speed 
processor type. 

5. A method, as claimed in daim 1 , further comprising: 

30 

using said information indicative of characteristics of said first circuit t>oard to identify a gaming jurisdiction 
location of said gaming terminal; and 

downloading said programming only if said programming has been approved for said gaming jurisdiction. 

35 6. A method, as daimed in claim 1 wherein said step of providing connprises providing an EEPROM which is config- 
ured with a row of one-time programmable memory. 

7. A method, as claimed in claim 1 , wherein a plurality of programs is stored at said remote location and further com- 
prising using said information indicative of characteristics of said first circuit board to select a program for down- 

40 loading to said gaming terminal. 

8. A method, as claimed in claim 1. wherein said step of transmitting is performed in response to a query sent from 
said remote location to said gaming terminal. 

45 9. Apparatus usable for downloading programming to a gaming terminal from a remote site, wherein said program- 
ming can appropriately be downloaded only to a gaming terminal with conponents having at least a first set of 
characteristics, the apparatus comprising: 

at least a first drcuit tK>ard in said gaming terminal having with a memory, at least a portion of which is non- 
50 erasable memory, at least first information indicative of characteristics of said first drcurt board stored in said 
non-erasable memory 

means for transmitting said first information from said gaming terminal to said remote site; 

means for downloading said information only if said characteristics of said first circuit board match said first set 

of characteristics. 

55 

10. Apparatus, as claimed in claim 9 wherein said memory comprises read-only memory. 

11. Apparatus, as claimed in claim 9 wherein said memory conprises EPROM m^ory 
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12. Apparatus, as claimed in claim 9. wherein said non-erasable memory Is one-time programmable memory. 

13. Apparatus as claimed in claim 12 whierein said meas for transmitting transmits all programmed portions of said 
one-time programmable memory. 

5 

14. Apparatus, as claimed In claim 9, wherein said information indicative of characteristics of said first circuit board 
includes information selected from, the group consisting of 

memory serial number 
10 an Identification nunnber 

date of manufacture 
platform 
target 

vefKtor identification 
IS board clock speed 

processor type. 



15. Apparatus, as claimed in claim 9. further conrprlsing: 

means for identifying a gaming jurisdiction location of said gaming terminal using said information indicative of 
character istcs of said first circuit board; and 

means for downloading said programming only if said programming has been approved for said gaming juris- 
diction. 



1 6. Apparatus, as claim«j in claim 9. wherein a plurality of programs is stored at said remote location and further com- 
prising means for selecting a program for downbading to said gaming terminal, using said information indicative of 
characteristics of said first circuit tx)ard. 

17. Apparatus, as claimed in claim 9. wherein said first circuit board is a game controller board: 
18- Apparatus, as claimed in claim 9 wherein said first circuit board is a peripheral controller board. 
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(54) Gaming device Identification method and apparatus 



(57) An electronic memory which cannot be modi- 
fied or erased, such as one-time programmable or add- 
only (OTP/AO) memory is used for storing direct or in- 
direct indications of characteristics of a gaming terminal 
or its components. Preferably a plurality of gaming ter- 
minal boards includes memory that has one or more 
rows of OTP/AO memory for storing information such 
as memory or board serial numbers, manufacture date, 
processor speed or type, software or hardware version 
numbers, and the like. Such infomnation is preferably 



used in connection with assuring the appropriateness of 
modifications or configurations of the gaming tenninal. 
such as downloading software or other software modi- 
fication and/or changes to hardware configuration. OTP/ 
AO information can be used in connection with verifying 
identity or characteristics of software or hardware, e.g. 
for warranty purposes. The non-erasable and non-mod- 
ifiable nature of the information provides assurance that 
software downloads or other modifications will not be 
inappropriate because of inadvertent or intentional mis- 
identification of a component. 
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